Effects of the NMDA-receptor antagonist ketamine on perceptual correlates of long-term potentiation within the nociceptive system.
We recently reported perceptual correlates of long-term potentiation (LTP) of synaptic strength within the nociceptive system demonstrating the functional relevance of LTP for human pain sensation. LTP is generally classified as NMDA-receptor dependent or independent. Here we show that low doses of the NMDA-receptor antagonist ketamine (0.25 mg/kg) prevented the long-term increase in perceived pain to electrical test stimuli, which was induced by high-frequency electrical stimulation (HFS) of nociceptive afferents. Whereas in a control experiment HFS led to a stable increase in perceived pain by 51% for the entire observation period of 1h HFS given 4 min after i.v. ketamine was ineffective. In contrast, HFS induced a two-fold increase of pinprick-evoked pain surrounding the HFS site (secondary neurogenic hyperalgesia) in both experiments. Pain evoked by light tactile stimuli (allodynia) was also unaffected by ketamine. These data support the concept that homotopic hyperalgesia to electrical stimulation of the conditioned pathway is a perceptual correlate of NMDA-receptor sensitive homosynaptic LTP in the nociceptive system, e.g. in the spinal cord. Although secondary neurogenic hyperalgesia and allodynia are induced by the same HFS protocol, they involve additional NMDA-receptor insensitive mechanisms of heterosynaptic facilitation.